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SPECIFICATION 
PHARMACEUTICAL COMPOSITION 

Technical Field 

The present: invention relates to a pharmaceutical 
composition comprising a phosphodiesterase IV inhibitor 
(PDE-IV inhibitor) and a steroid agent. 
Background Art 

It is conventionally known that combined administration 

of a PDE-IV inhibitor and a steroid agent is useful for 

obstructive pulmonary diseases such as asthma and chronic 

obstructive pulmonary diseases (COPD) (WO01/32127 ) . 

On the other hand, it is known that 7-[2-(3,5-dichloro- 

4-pyridyl ) -1-oxoethyl ] -4-methoxy-spiro [ 1 , 3-benzodioxol-2 , 1 ■ - 

cyclopentane] or a pharmaceutical ly acceptable salt thereof 

is used as a PDE-IV inhibitor (W096/36624 ) . 

Disclosure of the Invention 

An object of the present invention is to provide a 
pharmaceutical composition which comprises 7-[2-(3,5- 
dichloro-4-pyridyl ) -1-oxoethyl ] -4-methoxy-spiro [1,3- 
benzodioxol-2 , 1 ■ -cyclopentane] or a pharmaceutically 
acceptable salt thereof and a steroid agent, and the like. 

The present invention relates to the following ( 1 ) to 

(31): 

(1) A pharmaceutical composition, which comprises (a) 
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7- [ 2- ( 3 , 5-dichloro-4-pyridyl ) -1-oxoethyl ] -4-methoxy- 
spiro [ 1 , 3-benzodioxol-2 , 1 ■ -cyclopentane ] represented by 
formula ( I ) 




(I) 

or a pharmaceutically acceptable salt thereof and (b) a 
steroid agent. 

(2) The pharmaceutical composition according to (1)* 
wherein the steroid agent is a compound selected from the 
group consisting of prednisolone, methylprednisolone, 
prednisone , dexamethasone, fluticasone propionate , 
beclometasone propionate, budesonide, flunisolide and 
mometasone f urancarboxylate . 

(3) An agent for treating and/or preventing a pulmonary 
disease, which comprises (a) 7-[2-(3,5-dichloro-4-pyridyl)- 
1-oxoethyl ] -4-methoxy-spiro [ 1 , 3-benzodioxol-2 , 1 1 - 
cyclopentane] represented by formula (I) 




(I) 

or a pharmaceutically acceptable salt thereof and (b) a 
steroid agent as active ingredients , wherein the active 
ingredients are administered simultaneously or separately 
with an interval. 

( 4 ) The agent for treating and/or preventing a 
pulmonary disease according to ( 3 ) , wherein the steroid 
agent is a compound selected from the group consisting of 
prednisolone , methylprednisolone , prednisone , dexamethasone , 
fluticasone propionate, beclomethasone propionate , 
budesonide, flunisolide and mometasone f urancarboxylate . 

(5) The agent for treating and/or preventing a 
pulmonary disease according to (3) or (4), wherein the 
pulmonary disease is that selected from the group consisting 
of COPD, pulmonary emphysema , chronic bronchitis , 
chronic/acute respiratory distress syndrome (ARDS), acute 
lung injury (ALI), asthma, bronchial asthma, acute 
eosinophilic pneumonia and chronic eosinophilic pneumonia. 

( 6 ) The agent for treating and/or preventing a 
pulmonary disease according to (3) or (4), wherein the 
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pulmonary disease is that selected from the group consisting 
of asthma , bronchial asthma , acute eosinophilic pneumonia 
and chronic eosinophilic pneumonia. 

( 7 ) The agent for treating and/or preventing a 
pulmonary disease according to (3) or (4), wherein the 
pulmonary disease is COPD. 

(8) A kit which comprises (a) a first component 
containing 7- [ 2- ( 3 , 5-dichloro-4-pyridyl ) -1-oxoethyl ] -4- 
methoxy-spiro [ 1 , 3-benzodioxol-2 , 1 1 -cyclopentane ] represented 
by formula (I) 




( I ) 

or a pharmaceutic ally acceptable salt thereof and (b) a 
second component containing a steroid agent. 

(9) The kit according to (8), wherein the steroid agent 
is a compound selected from the group consisting of 
prednisolone , methylprednisolone , prednisone , dexamethasone , 
fluticasone propionate, beclomethasone propionate, 
budesonide, flunisolide and mometasone f urancarboxylate . 

( 10 ) A kit for treating and/or preventing a pulmonary 
disease, which comprises (a) a first component containing 7- 
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[ 2- ( 3 , 5-dichloro-4-pyridyl ) -1-oxoethyl ] -4-methoxy-spiro [1,3- 

benzodioxol-2 , 1 ' -cyclopentane] represented by formula (I) 

OCH 3 

N 

(I) 

or a pharmaceutical ly acceptable salt thereof and (b) a 
second component containing a steroid agent . 

(11) The kit for treating and/or preventing a pulmonary 
disease according to (10), wherein the steroid agent is a 
compound selected from the group consisting of prednisolone , 
methylprednisplone , prednisone , dexamethasone , fluticasone 
propionate, beclomethasone propionate, budesonide, 
flunisolide and mometasone f urancarboxylate . 

( 12 ) The kit for treating and/or preventing a pulmonary 
disease according to (10) or (11), wherein the pulmonary 
disease is that selected from the group consisting of COPD, 
pulmonary emphysema, chronic bronchitis, ARDS, ALT, asthma, 
bronchial asthma, acute eosinophilic pneumonia and chronic 
eosinophilic pneumonia. 

(13) The kit for treating and/or preventing a pulmonary 
disease according to (10) or (11), wherein the pulmonary 
disease is that selected from the group consisting of asthma, 
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bronchial asthma, acute eosinophilic pneumonia and chronic 
eosinophilic pneumonia. 

(14) The kit for treating and/or preventing. a pulmonary 
disease according to (10) or (11)/ wherein the pulmonary 
disease is COPD. 

(15) 7-[2-(3, 5-Dichloro-4-pyridyl ) -1-oxoethyl ] - 4- 
methoxy-spiro [ 1 , 3-benzodioxol-2 , 1 ■ -cyclopentane ] represented 
by formula (I) 




(I) 

or a pharmaceutically acceptable salt thereof, which is 
administered with a steroid agent simultaneously or 
separately with an interval. 

( 16 ) 7- [ 2- ( 3 , 5-Dichloro-4-pyridyl ) -1-oxoethyl ] -4- 
methoxy-spiro [ 1 , 3-benzodioxol-2 , 1 ' -cyclopentane ] or a 
pharmaceutically acceptable salt thereof according to (15), 
wherein the steroid agent is a compound selected from the 
group consisting of prednisolone, methylprednisolone, 
prednisone, dexamethasone , fluticasone propionate, 
beclomethasone propionate, budesonide, flunisolide and 
mometasone f urancarboxylate . 



(17) A pharmaceutical composition which comprises 7- [2- 

( 3 , 5-dichloro-4-pyridyl ) -1-oxoethyl ] -4-methoxy-spiro [ 1 , 3- 

benzodioxol-2 , 1 • -cyclopentane ] represented by formula ( I ) 

OCH 3 

N 

(I) 

or a pharmaceutically acceptable salt thereof as a active 
ingredient .which is administered with a steroid agent 

simultaneously or separately with an interval. 

(18) The pharmaceutical composition according to (17), 

.wherein the steroid agent is a compound selected from the 
group consisting of prednisolone, methylprednisolone, 
prednisone , dexamethasone , fluticasone propionate , 

beclomethasone propionate, budesonide, flunisolide and 
mometasone furancarboxylate. 

(19) A method for treating arid/or preventing a 
pulmonary disease, which comprises administering (a) 7 -[2- 
( 3 , 5-dichloro-4-pyridyl ) -1-oxoethyl ] -4-methoxy-spiro [1,3- 
benzodioxol-2 , 1 1 -cyclopentane] represented by formula (I) 
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(I) 

or a pharmaceutically acceptable salt thereof and (b) a 

steroid agent simultaneously or separately with an internal. 

(20) The method for treating and/or preventing a 

pulmonary disease according to (19), wherein the steroid 
agent is a compound selected from the group consisting of 
prednisolone , methylprednisolone , prednisone , dexamethasone , 
fluticasone propionate , beclomethasone propionate, 

budesonide, flunisolide and mometasone f urancarboxylate . 

(21) The method for treating and/or preventing a 
pulmonary disease according to (19) or (20), wherein the 
pulmonary disease is that selected from the group consisting 
of COPD, pulmonary emphysema, chronic bronchitis, ARDS , ALI , 
asthma, bronchial asthma, acute eosinophilic pneumonia and 
chronic eosinophilic pneumonia. 

(22) The method for treating and/or preventing a 
pulmonary disease according to (19) or (20), wherein the 
pulmonary disease is that selected from the group consisting 
of asthma, bronchial asthma, acute eosinophilic pneumonia . 
and chronic eosinophilic pneumonia. 
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(23) The method for treating and/or preventing a 
pulmonary disease according to (19) or (20 ), wherein the 
pulmonary disease is COPD. 

(24) A method for treating and/or preventing a 
pulmonary disease, which comprises administering the 
pharmaceutical composition according to (1) or (2). 

(25) The method for treating and/or preventing a 
pulmonary disease according to (24), wherein the pulmonary 
disease is that selected from the group consisting of COPD, 
pulmonary emphysema, chronic bronchitis, ARDS, ALI, asthma, 
bronchial asthma, acute eosinophilic pneumonia and chronic 
eosinophilic pneumonia. 

(26) The method for treating and/or preventing a 
pulmonary disease according to (24), wherein the pulmonary 
disease is that selected from the group consisting of asthma, 
bronchial asthma, acute eosinophilic pneumonia and chronic 
eosinophilic pneumonia. 

(27) The method for treating and/or preventing a 
pulmonary disease according to (24), wherein the pulmonary . 
disease is COPD. 

(28) Use of (a) and (b) according to (1) or (2) for 
manufacture of an agent for treating and/or preventing a 
pulmonary disease. 

(29) Use according to (28), wherein the pulmonary 
disease is that selected from the group consisting of COPD, 



pulmonary emphysema, chronic bronchitis, ARDS, ALI, asthma, 
bronchial asthma, acute eosinophilic pneumonia and chronic 
eosinophilic pneumonia. 

(30) Use according to (28), wherein the pulmonary 
disease is that selected from the group consisting of asthma, 
bronchial asthma, acute eosinophilic pneumonia and chronic 
eosinophilic pneumonia. 

(31) Use according to (28), wherein the pulmonary 
disease is COPD. 

Hereinafter , 7- [ 2- ( 3 , 5-dichloro-4-pyridyl ) -1-oxoethyl ] - 
4-methoxy-spiro [ 1 , 3-benzodioxol-2 , 1 ■ -cyclopehtane ] 
represented by formula (I) 




(I) 

is referred to as "Compound (I)". 

Pharmaceutically acceptable salts of Compound (I) 
include pharmaceutically acceptable acid addition salts, 
metal salts, ammonium salts, organic amine addition salts, 
amino acid addition salts and the like. 

Examples of pharmaceutically acceptable acid addition 
salts of Compound (I) include inorganic acid salts such as a 
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hydrochloride, a sulfate , a hydrobromide , a nitrate and a 
phosphate; and organic acid salts such as an acetate , a 
mesilate, a succinate, a maleate, a fumarate, a citrate and 
a tartrate. Examples of pharmaceutically acceptable metal 
salts include alkali metal salts such as a sodium salt and a 
potassium salt; alkaline earth metal salts such as a 
magnesium salt and a calcium salt; an aluminum salt; a zinc 
salt and the like. Examples of pharmaceutically acceptable 
ammonium salts include ammoniums salts, tetramethylammonium 
salts and the like. Examples* of pharmaceutically acceptable 
organic amine addition salts include addition salts of 
morpholine, piperidine or the like. Examples ^of 
pharmaceutically acceptable amino acid addition salts 
include addition salts of glycine, phenylalanine, lysine, 
asparagic acid, glutamic acid or the like. 

A method for preparing Compound (I) will be described 
below. 

Compound (I) can be prepared by the method described in 
W096/36624. 

Among Compound (I), stereoisomers such as tautomers may 
be existed, however, all possible isomers and the mixture 
thereof can be used for the pharmaceutical composition, the 
agent for treating and/or preventing' a pulmonary disease, 
the kit, the kit for treating and/or preventing a pulmonary 
diseases and the method for treating and/or preventing a 
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pulmonary disease of the present invention, and Compound (I) 
of the present invention includes all possible isomers and a 
mixture thereof. , 

To obtain a salt of Compound ( I ) , when Compound (I) is 
obtained in the form of a salt, it may be purified as it is. 
When Compound ( I ) is obtained in the free form, Compound ( I ) 
may be dissolved or suspended in a suitable solvent, 
followed by addition of an acid or a base to form a salt. 
Then, the resulting salt may be isolated and purified. 

Compound (I) and a pharmaceutically acceptable salts 
thereof may be present in the form of an adduct with water 
or any one of various solvents. These adducts can also be 
used for the pharmaceutical composition, the agent for 
treating and/or preventing a pulmonary disease, the kit, the 
kit for treating and/or preventing a pulmonary diseases and 
the method for treating and/or preventing a pulmonary 
disease of the present invention, and the adducts are also 
included in Compound ( I ) or a pharmaceutically acceptable 
salts thereof. 

As the steroid agent, any one of steroid derivatives or 
a pharmaceutically acceptable salts thereof having the 
function to decrease the amounts of cytokine inducing, 
inflammation, mast cells, eosinophils and the like, and the 
function to inhibit migration or activation of inflammatory 
cells may be used. Examples of the steroid agent include 
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prednisolones such as prednisolone represented by formula 
(A) , methylprednisolone represented by formula (B), 
prednisolone sodium phosphate represented by formula (C), 
methylprednisolone acetate represented by formula (D) and 
methylprednisolone succinate represented by formula (E); 

COCH 2 OH H . CH 3 £ 0CH 20H 
CH 3 




H CH P 0CH 20C0CH 3 

HO^ f 1 _/.iu»OH 




H CH pOCH 2 OCOCH 2 CH 2 C0 2 H 




H CH 3 

fluticasone propionate represented by formula (F); 
beclometasone dipropionate represented by formula (G); 
budesonide represented by formula (H) ; flunisolide 
represented by formula (J); mometasone furoate represented 



by formula (K) ; 
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cortisones such as cortisone acetate represented by formula 
(L), hydrocortisone represented by formula (M) , 
hydrocortisone succinate represented by formula (N) and 
fludrocortisone acetate represented by formula (O); 




dexamethazones such as dexamethazone represented by formula 
(P), dexamethazone propionate represented by formula (Q)/ 
dexamethazone sodium phosphate represented by formula (R) 
and dexamethazone palmitate represented by formula (S); 




betametasones such as betametasone represented by formula 
(T) and betametasone dipropionate represented by formula 
(U); triamcinolone represented by formula (V); triamcinolone 
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acetonide represented by formula (W) ; parametasone acetate 
represented by formula (X); prednisone represented by 
formula (Y); halopredone acetate and the like. Among these 
compounds, prednisolone , methylprednisolone, prednisone, 
dexamethazone , fluticasone propionate, beclometasone 
dipropionate , budesonide, mometasone furoate and the like 
are preferred • These compounds may be used alone or in 
combination. 




These steroid agents may be existed as pharmaceutical ly 
acceptable salts (examples of the pharmaceutical ly 
acceptable salts include the above-described 
pharmaceutically acceptable salts of Compound (I) and the 
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like) or hydrates thereof. These pharmaceutically 
acceptable salts and hydrates can also be used for the 
pharmaceutical composition, the agent for treating and/or 
preventing a pulmonary disease, the kit, the kit for 
treating and/or preventing a pulmonary diseases, and the 
method for treating and/or preventing a pulmonary disease of 
the present invention. Also, each of the steroid agents may 
contain one or more asymmetric carbon(s) and two or more 
stereoisomers. However, all possible isomers and mixtures 
thereof can be used for the pharmaceutical composition, the 
agent for treating and/or preventing a pulmonary disease, 
the kit, the kit for treating and/or preventing a pulmonary 
disease, and the method for treating and/or preventing a 
pulmonary disease of the present invention. 

The pharmaceutical composition and the kit of the 
present invention can be used for, for example, treating 
pulmonary diseases and the like. More specifically, they 
can be used for treating pulmonary diseases such as COPD, 
pulmonary emphysema, chronic bronchitis , ARDS, ALI, asthma, 
bronchial asthma, acute eosinophilic pneumonia, chronic 
eosinophilic pneumonia, interstitial pneumonia, pulmonary 
fibrosis and the like. 

The pharmaceutical composition of the present invention 
or Compound (I) or a pharmaceutically acceptable salt 
thereof used for treating and/or preventing a pulmonary 
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disease and the steroid agent can be used or administered as 
a single preparation (a mixture) or as a combination of 
preparations as long as the preparations are prepared so as 
to contain each of these active ingredients. In particular, 
a combination of two or more preparations is preferred. 
When using or administrating a combination of preparations, 
these preparations may be used or administered 
simultaneously or separately with an interval. The 
preparations are preferably used as a form such as a tablet, 
an injection or an inhalant such as a dry powder and an 
aerosol . 

The dose ratio (weight/weight) of Compound (I) or a 
pharmaceutically acceptable salt thereof to the steroid 
agent may, be appropriately controlled according to the 
combination with the steroid agent used, the efficacy of the 
steroid agent used, and the like. Specific example of the 

r 

dose ratio is 1/50 (Compound (I) or a pharmaceutically 
acceptable salt thereof /steroid agent) to 50,000/1, 
preferably 1/30 to 10,000/1, more preferably 1/20 to 5,000/1, 
and further preferably 1/10 to 1,000/1. 

When a combination of preparations is administered, for 
example, (a) a first component containing Compound (I) or a 
pharmaceutically acceptable salt thereof and (b) a second 
component containing the steroid agent are separately 
prepared in preparations respectively as described above to 
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prepare a kit. And then, the kit can be used for 
administering the each component to the same object 
simultaneously or separately with an interval through same 
route or different routes* 

The kit may be formed two or more vessels (for example, 
vials, bags and the like) and the contents thereof, wherein 
the vessels are not limited by the materials and the shape 
as long as it does not cause denaturation of the component 
of the content due to external temperature or light during 
preservation and elution of the chemical component from the 
vessel, and may be used as the form to be able to 
administrate the above first and second components through 
different routes (for example, tubes) or the same route. 
Specific examples include a kit such as tablets, injections, 
inhalants and the like. The kit of inhalants can be 
combined with a generally used inhalator such as a metered- 
dose inhalator (MDI), a powder inhalator or the like. The 
kit may include one or more inhalators for administering the 
above first and second components. For example, the kit may 
comprise a capsule containing a dry powder of the effective 
dose unit of the above first component and a capsule 
containing a dry powder of the effective dose unit of the 
above second component, and together with one or more dry 
powder inhalator (s) suitable for delivering the dry powder 
from the capsules. The kit may also include a multi-dose 
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dry powder inhalator (MDPI) comprising a medicine storage 
part containing the dry powder of the above first component 
and a medicine storage part containing the dry powder of the 
above second component. 

The method for treating and/or preventing a pulmonary 
disease of the present invention can be performed by the 
same method as that of the method for using or administering 
the above-mentioned pharmaceutical composition or Compound 
(I) or a pharmaceutically acceptable salt thereof and the 
steroid agent , which are used for treating and/or preventing 
a pulmonary disease. Namely, Compound (I) or a 
pharmaceutically acceptable salt thereof and the steroid 
agent are prepared in a preparation to contain each of the 
active ingredients, and administered, for example, as a 
single preparation or as a combination of preparations, 
preferably as a combination of two or more preparations. 
When a combination of preparations is administered, the 
preparations can be administered simultaneously or 
separately with an interval or administered using the above- 
mentioned kit. 

Next, the therapeutic effect on a pulmonary disease by 
simultaneous administrations of Compound (I) or a 
pharmaceutically acceptable salt thereof and the steroid 
agent will be described in detail with reference to test 
examples . 
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Test Example 1 Inhibitory effect on tumor necrosis factor-a 
(TNF-a) production 

BALB/c mice (male, 7 -week-old, Charles River Japan) are 
intraperitoneally administered with 1 mL of 3 wt/vol % 
thioglycolate, and the peritoneal effusions are recovered 72 
hours later to prepare peritoneal exudative cells . The 
prepared cells of 5xl0 4 are inoculated in a 96-well plate and 
cultured in the presence of lipopoly saccharide (LPS; derived 
from ooLx 055: B5 , 1,000 fxg/mL) for 6 hours. Then, the 
culture supernatant is recovered, and the amount of TNF-a in 
the culture supernatant is measured by an ELISA method. A 
test compound is dissolved in a dimethyl sulfoxide (DMSO) 
solution of 1 vol/vol% RPMI1640 (DMSO-RPMI solution), and 

> 

the resultant solution is added simultaneously with LPS 
(test compound- added group). Also, the group which the 
DMSO-RPMI solution is added simultaneously with LPS is 
called solvent-added group, and the group which only the 
DMSO-RPMI solution is added is called non-added group. The 
inhibition ratio (%) of TNF-a production is calculated 
according to the following equation: 

Inhibition ratio (%) = A - B x 100 

A - C 

wherein A is Solvent-added group, B is Test compound- 
added group and C is Non-added group. 
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Test Example 2 Inhibitory effect of combined administration 

of Compound (I) and steroid agent on antigen-induced 

respiratory eosinophil and neutrophil infiltration in rat. 
The test was conducted according to a known method 

(Pulmonary Pharmacology, vol* 8, pp. 83-89 (1995)). 

In the test, 6-week-old male BN rats (Charles River 

Japan) were used. The rats were placed in aluminum cages 

each containing 5 to 6 rats in a breeding room at room 

temperature (19°C to 25° C) and a humidity of 30% to 70% 

under illumination for 12 hours a day (7 a.m. to 7 p.m.) and 

bred by free intake of commercially available feeds and 

water. 

A preparation (Compound (I)-lactose preparation) 
containing 5 mg of lactose (produced by DVM Corporation) to 
1 mg of Compound (I) was prepared , and a suspension for 
administering Compound (I) was prepared by suspending the 
Compound (I)-lactose preparation in a 0.125 wt/vol% 
tyloxapol aqueous solution (ALEVAIRE: registered trade mark, 
produced by Azwell Inc.) so that the concentration of 
Compound (I) was 150 ^ig/mL. Also, a .suspension for 
administering budesonide was prepared by suspending lactose 
and budesonide (manufactured by Sigma Corporation) in a 
0.125 wt/vol% tyloxapol aqueous solution so that the 
concentrations of lactose and budesonide were 750 ^ig/iaL and 
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50 jxg/mL, respectively. Furthermore, a suspension for 
combined administration was prepared by suspending 
budesonide and the Compound (I)-lactose preparation prepared 
as described above in a 0.125 wt/vol% tyloxapol aqueous 
solution so that the concentrations of budesonide and 
Compound (I) were 50 |j,g/mL and 150 jxg/mL, respectively. On 
the other hand, a solvent for administration was prepared by 
dissolving lactose in a 0.125 wt/vol% tyloxapol aqueous 
solution so that the concentration was 7.5 mg/mL. 

The rats were subcutaneously administered with 1 niL of 
a suspension of 1 mg of ovalbumin (OVA, manufactured by 
Sigma Co.) and 200 mg of aluminum hydroxide (manufactured by 
Wako Pure Chemicals Industries, Ltd.) suspended in 1 mL of 
physiological saline (manufactured by Otsuka Pharmaceutical 
Co., Ltd.). Then, 0.5 mL of a suspension of killed 
Bordetella pertussis cells (2xl0 10 cells/1 mL physiological 
saline, manufactured by Kaken Pharmaceutical Co., Ltd.) was 
intraperitoneally administered to perform active 
sensitization. Fourteen days after the active sensitization, 
the rats were placed in a plastic chamber (30x50x30 cm) , and 
an 1 wt/vol% OVA physiological saline solution was nebulized 
for 10 minutes using an ultrasonic nebulizer (manufactured 
by Omron Corporation) to perform antigen challenge. Thirty 
minutes before the antigen challenge, 100 |xL of each of the 
suspensions for administration prepared as described above 



was intrabronchially administered to each of the right and 

left bronchi, i.e., administered in a total of 200 
(medicine-administered group). Similarly, thirty minutes 
before the antigen challenge, a group which the solvent for 
administration was intrabronchially administered (solvent- 
administered group) was prepared. Also, a group which the 
solvent for administration was intrabronchially administered 
and a physiological saline was nebulized instead of the 1 
wt/vol% OVA physiological saline solution (physiological 
saline-administered group) was prepared. 

Twenty-four hours after the nebulization of the 1 
wt/vol% OVA physiological saline solution or the 
physiological saline, bronchoalveolar lavage (BAL) was 
carried out. Namely, rats were anesthetized by 
intraperitoneal administration of pentobarbital 
(manufactured by Dainippon Pharmaceutical Co., Ltd.), and 
lavage of the alveolar spaces by physiological saline was 
carried out through a bronchial cannula to obtain a 
bronchoalveolar lavage fluid (BALF) . 

The total number of the leukocytes in BALF was measured 
with an automatic leukocyte counter (manufactured by Nihon 
Kohden Corporation). Also, a smear of the cells was 
prepared and stained with Giemsa, and the numbers of 
eosinophils and neutrophils were counted by observation with 
an optical microscope to calculate the ratios of the 
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eosinophils and neutrophils. The numbers of the eosinophils 
and neutrophils were calculated by multiplying the total 
number of the leukocytes by the respective ratios of the 
cells . The inhibition ratios ( % ) on the increases in the 
numbers of the eosinophils and neutrophils in BALF were 
calculated according to the following equations : 

Inhibition ratio (%\ of number of eosinoohils 
D — E 



D - F 



x 100 



(wherein D is number of eosinophils in solvent- 
administered group , E is number of eosinophils in 
medicine-administered group and F is number of 
eosinophils in physiological saline-administered group. ) 

Inhibition ratio of number of neutrootiils 

= G = H x 100 
G - I 

(wherein G is number of neutrophils in solvent- 
administered group, H is number of neutrophils in 
medicine- administered group and I is number of 
neutrophils in physiological saline-administered group, ) 

The results for increases in the number of the 
eosinophils are shown in Table 1, and the results for 
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increases in the number of the neutrophils are shown in 
Table 2 . Each of the numbers of the eosinophils and 
neutrophils is shown by mean±standard error. 
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Table 1 



Administration 


Dose 


(jig/rat) 


Number 


Number of 


Inhibition 


group 


Compound 
(I) 


Budesonide 


of rats 


eosinophils 
(10 6 /BALF) 


ratio 
(%) 


Physiological 
saline 






5 


0.02±0.01 




Solvent 






5 


0;54±0.22 




Compound ( I ) 


30 




5 


0. 26*0,08 


54 


Budesonide 




10 


5 


0.26±0.06 


54 


Combined 
admini str at ion 


30 




4 


0.16±0.08 


73 


Table 2 


Admini str at ion 


Dose 


( jxg/rat) 


Number 


Number of 


Inhibition 


group 


Compound 
(I) 


Budesonide 


of rats 


neutrophils 

(IoVbalf) 


ratio 
(%) 


Physiological 
saline 






5 


0.11±0.05 




Solvent 






5 


2.34±0.55 




Compound ( I ) 


30 




5 


2.28±0.27 


3 


Budesonide 




10 


5 


2.50±0.31 


N.E.* 


Combined 
admini str at ion 


30 


10 


4 


1.58±0.52 


34 



*: N.E . No effect 
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The number of the eosinophils in BALF was increased by 
antigen challenge to 27 times the number of the eosinophils 
in BALF of the physiological saline group. The inhibitory 
effect against increases in the number of eosinophils was 
exhibited by administering Compound (I) (30 jxg/rat) and 
budesonide (10 pig/rat) , respectively. However, the strong 
inhibitory effect against increases in the number of the 
eosinophils was observed by combined administration of 
Compound (I) and budesonide, as compared with sole 
administration of each. of the compounds . 

On the other hand, the number of the neutrophils in 
BALF was increased by antigen challenge to 21 times the 
number of the eosinophils in BALF in the physiological 
saline group. The number of neutrophils in BALF was not 
significantly affected even by solely administering each of 
Compound (I) (30 ^ig/rat) and budesonide (10 |Lig/rat). 
However, the inhibitory effect against increases in the 
number of the neutrophils was observed by combined 
administration of Compound (I) and budesonide. 

Asthma and bronchial asthma are diseases characterized 
by eosinophilic airway inflammation (Clinical Experimental 
Allergy (Clin. Exp. All.), vol. 32, p. 162 (2002)). It is 
also known that marked eosinophilic infiltration to the 
pulmonary tissue and a significant increase in the number of 
eosinophils in BALF are observed in patients with asthma and 
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bronchial asthma. 

On the other hand, many neutrophils are observed in 

BALF and the sputum obtained from a COPD patient , and the 

larger the number of the neutrophils in the sputum or 

bronchial mucosa of a patient, the worse the respiratory 

obstruction becomes (American Review of Respiratory Disease 

(Am, Rev. Respir. Dis . ) , vol. 140, p. 1527 (1989); American 

Journal of Respiratory and Critical Care Medicine (Am. J. 

Respir. Crit. Care Med.), vol. 153, p. 530 (1996); and 

American Journal of Respiratory and Critical Care Medicine 

(Am. J. Respir. Crit. Care Med.), vol. 158, p. 1277 (1998)). 

Therefore, from the results of the above test, it. is 
considered that the combined administration of Compound (I) 
or a pharmaceutically acceptable salt thereof and the 
steroid agent is effective in treating and/or preventing 
pulmonary diseases such as asthma, bronchial asthma, acute 
eosinophilic inflammation, chronic eosinophilic inflammation, 
COPD and the like. 

On the other hand, a steroid agent exhibits a strong 
anti-inflammatory effect and is a good medicine as a 
therapeutic agent for pulmonary diseases such as asthma, 
bronchial asthma, COPD and the like. However, it has been 
reported that a steroid agent has an adverse effect on the 
oral pharynx, bone metabolism and the like, and also causes 
a severe adverse effect such as disturbance in growth of 
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children (American Journal of Respiratory and Critical Care 
Medicine (Am. J- Respir. Crit. Care Med.)/ vol. 157, p. SI 
(1998)). 

The results of the above test show that the dose of the 
steroid agent conventionally used for treating pulmonary 
diseases such as asthma, bronchial asthma, COPD and the like 
can be decreased by combined administration of Compound (I) 
or a pharmaceutically acceptable salt thereof and the 
steroid agent. In other words, the dose of the steroid 
agent used for treating pulmonary diseases such as asthma, 
bronchial asthma, COPD and the like can be decreased by the 
pharmaceutical composition, the agent for treating and/or 
preventing a pulmonary disease, the kit, and the kit for 
treating and/or preventing a pulmonary diseases of the 
present invention, and it is expected that the effect of the 
steroid agent conventionally used as a single preparation 
can be improved, and the adverse effect can be also 
decreased. 

As described above, the pharmaceutical composition or 
the agent for treating and/or preventing a pulmonary 
diseases used in the present invention can be used, 
administered or produced as a single preparation or a 
combination of preparations as long as they are prepared to 
contain active ingredients of each of Compound (I) or a 
pharmaceutically acceptable salt thereof and the steroid 
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agent. The pharmaceutical composition or the agent for 
treating and/or preventing a pulmonary disease is preferably 
in a unit dose form suitable for oral administration such as 
a tablet and the like, or parenteral administration such as 
an inhalant , an injection and the like. When a combination 
of preparations is used or administered , the preparations 
can be administered simultaneously or separately with an 
interval . 

The preparations can be prepared by an ordinary method 
properly using the active ingredients and pharmaceutically 
acceptable additives such as a diluent, an excipient, a 
disintegrator, a lubricant, a binder, a surfactant, water, 
physiological saline, a vegetal oil solubilizer, an 
isotonizing agent, a preservative, an antioxidant and the 
like. 

In order to prepare a tablet, an excipient such as 
lactose, a disintegrator such as starch, a lubricant such as 
magnesium stearate, a binder such as hydroxypropyl cellulose, 
a surfactant such as a fatty acid ester, a plasticizer such 
as glycerin, and the like may be used according to an 
ordinary method. 

In order to prepare an injection, water, physiological 
saline, a vegetal oil such as soybean oil, any of various 
solvents, a solubilizer, an isotonizing agent, a 
preservative, an antioxidant and the like may be used 
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according to an ordinary method. 

An inhalant can be produced by a method in which an 
active ingredient is powdered or liquidized, then mixed with 
propellants for inhalation or carriers, and the resultant 
mixture is charged in a suitable inhalation vessel. When 
the active ingredient is a powder, a general mechanical 
inhalator can be used, while when the active ingredient is a 
liquid, an inhalator such as a nebulizer can be used. As 
the propellants for inhalation, conventionally known agents 
can be widely used. Examples of thereof include fron 
compounds such as fron-11, fron-12, fron-21, fron-22, fron- 
113, fron-114, fron-12 3, fron-142c, fron-134a, fron-227, 
f ron-C318 and 1,1,1 , 2-tetraf luoroethane ; hydrocarbons such 
as propane, isobutene and n-butane; ethers such as diethyl 
ether; and compressed gases such as nitrogen gas and carbon 
dioxide gas. Furthermore, if necessary, one or more 
auxiliary component (s) selected from various diluents; 
preservatives; flavors; and the excipient, the disintegrator, 
the lubricant, the binder, the surfactant and the 
plasticizer which are exemplified above; and the like can be 
added . 

When Compound (I) or a pharmaceutically acceptable salt 
thereof and the steroid agent are used or administered as a 
combination of preparations for the above-described purpose, 
the dose and the frequency of administration of each 
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component depend on the administration form and the age, 
body weight, symptoms and the like of a patient. However, 
each of Compound (I) or a pharmaceutically acceptable salt 
thereof and the steroid agent is preferably administered in 
the daily doses as described below. 

In oral administration, for 1 example, the administration 
of a tablet, Compound (I) or a pharmaceutically acceptable 
salt thereof and the steroid agent are generally 
administered simultaneously or separately with an interval 
in single daily doses or divided daily doses of 0.01 to 1000 
mg and 0.01 to 1000 mg, preferably 0.05 to 300 mg and 0 . 1 to 
300 mg, and more preferably 0.5 to 200 mg and 0.5 to 200 mg, 
respectively, per adult. 

. In parenteral administration, for example, the 
administration of an injection or an inhalant, Compound (I) 
or a pharmaceutically acceptable salt thereof and the 
steroid agent are generally administered simultaneously or 
separately with an interval in single daily doses or divided 
daily doses of 1 (utg to 100 mg and 0.01 to 1000 mg, 
preferably 5 ^ig to 30 mg and 0.05 to 100 mg, and more 
preferably 10 |ng to 20 mg and 0.1 to 10 mg, respectively, 
per adult . 

When Compound (I) or a pharmaceutically acceptable salt 
thereof and the steroid agent are used or administered as a 
single preparation for the above-described purpose, the dose 
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and of the frequency of administration of each component 
depend on the administration form and the age, body weight, 
symptoms and the like of a patient. However, Compound (I) 
and a pharmaceutically acceptable salt thereof and the 
steroid agent are preferably used or administered in the 
same daily doses, respectively, as in use or administration 
of a combination of preparations. 

An embodiment of the present invention will be 
explained below with reference to the following examples. 
However, the scope of the present invention is not limited 
to the following examples. 
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Best Mode for Carrying Out the Invention 
Example 1: Tablet (Compound (I)) 

A tablet having the following composition is prepared 
by an ordinary method. Namely, 40 g of Compound (I), 286.8 
g of lactose, and 60 g of potato starch powder are mixed, 
and 120 g of a 10% aqueous solution of hydroxypropyl 
cellulose is added to the mixture. The resulting mixture, is 
kneaded by an ordinary method, granulated, dried, and then 
sized to prepare tablet-making granules. Then, 1.2 g of 
magnesium stearate is added to the granules, mixed therewith, 
and tableted with a tableting machine (manufactured by 
Kikusui Seisakusho, RT-15 model) having a punch of 8 mm in 
diameter to obtain tablets (each containing 20 mg of the 
active ingredient ) . 
Prescription 

Compound ( I ) 20 mg 

Lactose 143.4 mg 

Potato starch powder 30 mg 

Hydroxypropyl cellulose 6 mg 

Magnesium stearate 0 . 6 mg 

200 mg 



Example 2 : Tablet (prednisolone) 

A tablet having the following composition is prepared 
by an ordinary method. Namely, 40 g of prednisolone, 2 86.8 
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g of lactose,, and 60 g of potato starch powder are mixed, 
and 120 g of a 10% aqueous solution of hydroxypropyl 
cellulose is added to the mixture. The resulting mixture is 
kneaded by an ordinary method, granulated, dried, and then 
sized to prepare tablet-making granules. Then, 1.2 g of 
magnesium stearate is added to the granules, mixed therewith, 
and tableted with a tableting machine (manufactured by 
Kikusui Seisakusho, RT-15 model) having a punch of 8 mm in 
diameter to obtain tablets (each containing 20 mg of the 
active ingredient ) . 
Prescription 

Prednisolone 20 mg 

Lactose 143.4 mg 

Potato starch powder 30 mg 

Hydroxypropyl cellulose 6 mg 

Magnesium stearate 0 . 6 mg 

s 1 

200 mg 

Example 3: Tablet (single preparation containing Compound 
( I ) and prednisolone ) 

A tablet having the following composition is prepared 
by an ordinary method. Namely, 40 g of Compound (I), 40 g 
of prednisolone, 246.8 g of lactose, and 60 g of potato 
starch powder are mixed, and 120 g of a 10% aqueous solution 
of hydroxypropyl cellulose is added to the mixture. The 
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resulting mixture is kneaded by an ordinary method,, 
granulated, dried, and then sized to prepare tablet-making 
granules. Then, 1.2 g of magnesium stearate is added to the 
granules, mixed therewith, and tableted with a tableting 
machine (manufactured by Kikusui Seisakusho, RT-15 model) 
having a punch of 8 mm in diameter to obtain tablets (each 
containing 20 mg of Compound (I) and 20 mg of prednisolone). 
Prescription 

Compound (I) > 20 mg 

Prednisolone 20 mg 

Lactose 123.4 mg 

Potato starch powder 30 mg 

Hydroxypropyl cellulose 6 mg 

Magnesium stearate 0 . 6 mg 

200 mg 

Example 4: Injection (Compound (I)) 

An injection having the following composition is 
prepared by an ordinary method. Namely, 1 g of Compound (I) 
is dissolved in purified soybean oil, and 12 g of purified 
egg-yolk lecithin and 25 g of injectable glycerin are added 
to the solution. The resulting mixture is kneaded and 
emulsified with 1000 mL of distilled water, for injection by 
an ordinary method. The resulting dispersion is aseptically v 
filtered through a 0.2 jxm disporsable membrane filter, and 
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then 2 mL of the filtrate is aseptically charged in each 
glass vial to obtain an injection (containing 2 mg of the 
active ingredient per vial). 
Prescription 

Compound (I) 2 mg 

Purified soybean oil 200 mg 

Purified egg-yolk lecithin 24 mg 

Injectable glycerin 50 mg 

Distilled water for injection 1.72 mL 

2.00 mL 

Example 5: Injection (methylprednisolone) 

An injection having the following composition is 
prepared by an ordinary method. Namely , 1 g of 
methylprednisolone is dissolved in purified soybean oil, and 
12 g of purified egg-yolk lecithin and 25 g of injectable 
glycerin are added to the solution. The resulting mixture 
is kneaded and emulsified with 1000 mL of distilled water 
for injection by an ordinary method. The resulting 
dispersion is aseptically filtered through a 0.2 \xm 
disporsable membrane filter, and then 2 mL of the filtrate 
is aseptically charged in each glass vial to obtain an 
injection (containing 2 mg of the active ingredient per 
vial) . 
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Prescription 

Methylprednisolone 2 mg 

Purified soybean oil 200 mg 

Purified egg-yolk lecithin 24 mg 

Injectable glycerin 50 mg 

Distilled. water for injection 1.72 mL 

2.00 mL 

Example 6: Injection (single preparation containing Compound 
(I) and methylprednisolone) 

An injection having the following composition is 
prepared by an ordinary method. Namely, 1 g of Compound (I) 
and 1 g of methylprednisolone are dissolved in purified 
soybean oil, and 12 g of purified egg-yolk lecithin and 25 g 
of injectable glycerin are added to the solution. The 
resulting mixture is kneaded and emulsified with 1000 mL of 
distilled water for injection by an ordinary method. The 
resulting dispersion is aseptically filtered through a 0.2 
fxm disporsable membrane filter, and then 2 ml, of the 
filtrate is aseptically charged in each glass vial to an 
obtain an injection (containing 2 mg of Compound (I) and 2 
mg of methylprednisolone per vial). 
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Prescription 

Compound (I) 2 mg 

Methylprednisolone 2 mg 

Purified soybean oil 200 mg 

Purified egg-yolk lecithin 24 mg 

Injectable glycerin 50 mg 

Distilled water for injection 1.72 mL 

2.00 mL 

Example 7: Dry powder inhalant (Compound (I)) 

A dry powder inhalant having the following composition 
is prepared by an ordinary method. Namely , Compound (I) is 
pulverized using a jet mill (volume-average particle size: 5 
to 20 \im) . The pulverized product of Compound (I) and 
lactose (Pharmatose 32 5M; registered trade mark, DMV) are 
mixed at a weight ratio of 1:5 to obtain a dry powder 
preparation. The dry powder preparation can be administered 
by a common dry powder inhalator. 
Prescription 

Compound (I) 16.7 mg 

Lactose 83.3 mg 

100 mg 



Example 8: Dry power inhalant (budesonide) 

A dry powder inhalant having the following composition 



- 41 - 

is prepared by an ordinary method. Namely, budesonide is 
pulverized using a jet mill (volume-average particle size: 5 
to 20 (Lim) . The pulverized product of budesonide and lactose 
(Pharmatose 325M; registered trade mark, DMV) are mixed at a 
weight ratio of 1:10 to obtain a dry powder preparation. 
The dry powder preparation can be administered by a common 
dry powder inhalator. 
Prescription 

Budesonide 9.1 mg 

Lactose 90 . 9 mg 

100 mg 

Example 9: Dry powder inhalant (single preparation 
containing Compound (I) and budesonide) 

A dry powder inhalant having the following composition 
is prepared by an ordinary method. Namely, Compound (I) and 
budesonide are pulverized using a jet mill (volume-average 
particle sizes: 5 to 20 \im) , respectively. The pulverized 
products of each Compound (I), budesonide and lactose 
(Pharmatose 325M; registered trade mark, DMV) are mixed at a 
weight ratio of 2:1:10 to obtain a dry powder preparation. 
The dry powder preparation can be administered by a common 
dry powder inhalator. 
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Prescription 

Compound (I) 15.4 mg 

Budesonide 7.7 mg 

Lactose 76.9 mg 

100 mg 

Industrial Applicability 

The present invention provides a pharmaceutical 
composition which comprises 7-[2-(3,5-dichloro-4-pyridyl)- 
1-oxoethyl ] -4-methoxy-spiro [ 1 , 3-benzodioxol-2 , 1 1 - 
cyclopentane] or a pharmaceutically acceptable salt thereof 
and a steroid agent, and the like. 



